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DETAILED ACTION 
Specification 

1. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claims 1, 2,8, 9, 11-15, 17-20 and 23 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Matthews et al. (3,838,998) in view of Matsubara et al. 
(2002/0004111). 
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5. Regarding claims 1 and 13-14, Matthews et al. disclose an agglomerate 
precursor comprising of aluminosilicate glasses (col. 4 line 37) from feldspar and the 
binding agent sodium silicate (col. 5 lines 60-63), wherein the feldspar has an alkali 
metal oxide content of less than about 10% (note alkali metal oxides Na 2 0 and K 2 0 
total is 8% in col. 6 lines 25-34). However, it is not clear if the agglomerate precursor 
has an alkali metal oxide content of less than about 10%. Matsubara et al. teach of 
microspheres with an alkali metal oxide content of less than 10% (abstract). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to utilize the low alkali metal oxide content of Matsubara et al. in the process of 
Matthews et al. in order to enhance the chemical resistance of the microspheres, as 
taught by Matsubara et al. Furthermore, Matthews et al. disclose the firing of the 
precursor to a temperature (col. 10 lines 23-24) sufficient to form a microsphere having 
a spherical wall (col. 10 lines 3-6, 44-46) and an average particle diameter greater than 
30 microns (note the range 50 microns to 2000 microns produces an average greater 
than 30 microns in col. 15 lines 14-16). Furthermore, Matthews et al. disclose drying 
the precursor mixture (col. 7 lines 49-53) to a first moisture level (col. 8 lines 26-28). 
See also col. 2 lines 22-33. 

6. Regarding claims 2 and 17, Matthews et al. disclose firing the precursor to a 
temperature between 2200-2800°F (1 204-1 538°C) in col. 10, line 24. 

7. Regarding claim 5, Matthews et al. disclose performing the firing step in a heated 
vertical pipe (col. 9 lines 46-47). 
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8. Regarding claims 8 and 15, Matthews et al. disclose a blowing agent used in the 
precursor material (col. 5 lines 65-68 to col. 6 lines 1-2) that is activated during the firing 
step so as to release a blowing gas to expand the precursor and forming an enclosed 
void in the precursor (col. 5 lines 54-57, col. 10 lines 37-45), hence forming 
microspheres. 

9. Regarding claim 9, Matthews et al. disclose heating the precursor to glassify the 
precursor (col. 10 lines 3-6) to form a molten skin around the precursor (col. 10 lines 37- 
45). 

10. Regarding claim 11, Matthews et al. disclose activating the blowing agent after 
the formation of the molten skin (col. 12 lines 51-56). 

1 1 . Regarding claim 12, Matthews et al. disclose trapping the blowing gas inside the 
molten skin (col. 5 lines 52-53). 

12. Regarding claim 18, Matthews et al. disclose rapidly cooling the microspheres 
after the firing step (col. 1 1 lines 39-40). 

13. Regarding claim 19, Matthew et al. disclose using blowing gas such as CO2 and 
H 2 0 (col. 6 lines 9-11). 

14. Regarding claim 20, Matthews et al. disclose drying the precursor to a moisture 
level of less than about 14% (note the range 5 to 15% is less than about 14% in col. 8 
lines 13-14). 

15. Regarding claim 23, Matthews et al. disclose a drying step to reduce moisture of 
the precursor (col. 7 lines 49-53) and expansion of the precursor can be attributed to the 
steam in the feed particle (col. 16 lines 10-11). Matthews et al. also mention that 
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rupturing of the precursor will occur if expansion is too fast or too much (col. 12 lines 63- 
65). Because water is a major contributor to the expansion of the precursor, too much 
water would result in excess rupturing. Since Matthews et al. perform a drying step to 
the precursor to reduce the moisture content, having less water in the precursor would 
inherently reduce the rupturing of the precursor. 

16. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Matthews 
et al. (3,838,998) in view of Matsubara et al. (2002/00041 1 1), as applied to claim 1 
above, in view of Seki et al. (JP Abstract 07024299). Matthews et al. disclose a process 
for manufacturing microspheres, but do not disclose using a fluidized bed reactor. Seki 
et al. teach producing microspheres, wherein the firing step is performed in a fluidized 
bed reactor (abstract). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to utilize the fluidized bed reactor of the Seki et al. in 
the process of Matthews et al. and Matsubara et al. in order to supply heat to the 
precursor. 

17. Claim 4 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matthews et al. (3,838,998) in view of Matsubara et al. (2002/00041 1 1), as applied to 
claim 1 above, in view of Aston et al. (4,475,936). Matthews et al. disclose a process 
for manufacturing microspheres, but do not disclose using a vortex furnace that is fuel 
fired. Aston et al. teach a vortex furnace (abstract) that is fuel-fired (col. 1 line 52) and 
is use to fire up glass particulates into spherical shapes (col. 1 lines 13-18). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
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to utilize the fuel-fired vortex furnace of Aston et al. in the process of Matthews et al. 
and Matsubara et al. to supply rapid heating of the glass particles. 

18. Claims 7 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matthews et al. (3,838,998) in view of Matsubara et al. (2002/00041 1 1), as applied to 
claims 2 and 9 above, in view of Veatch et al. (2,978,340). Matthews et al. disclose a 
process for manufacturing microspheres, but do not disclose a firing period of 0.05 to 20 
seconds and activating the blowing agent during the formation of the molten skin. 
Regarding claim 7, Veatch et al. teach making microspheres by firing the precursor for 2 
seconds (col. 4 lines 60-61). It would have been obvious to one of ordinary skill in the 

* 

art at the time the invention was made to utilize the firing period of Veatch et al. in the 
process of Matthews et al. and Matsubara eat al. to ensure enough time to adequate 
fuse and expand the particles, as taught by Veatch et al. Regarding claim 10, Veatch et 
al. teach of activating the blowing agent during the formation of the molten skin (col. 1 
lines 33-37). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize the activation step of Veatch et al. in the process of 
Matthews et al. and Matsubara et al. in order to allow for the expansion of the 
microsphere. 

19. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matthews et al. (3,838,998) in view of Matsubara et al. (2002/00041 1 1), as applied to 
claim 13 or 15 above, in view of Kizilshtei et al. (English translation of SU 1650196 
abstract) and Yamada et al. (2001/0043996) and Brown et al. (4,235,753). Matthews et 
al. disclose a process for manufacturing microspheres, but do not disclose sources for 
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the aluminosilicate, binding agent and blowing agent. Kizilshtei et al. teach of 
aluminosilicate microspheres made from fly ash (abstract). Yamada et al. teach using 
silicon carbide as a blowing agent ([0052]). Brown et al. teach using sodium hydroxide 
with aluminosilicate to form zeolites (col. 5 lines 48-60). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to utilize the 
aluminosilicate from fly ash, silicon carbide as a blowing agent, and a hydroxide binding 
agent as taught by the reference above in Matthews et al. and Matsubara et al. process 
in order to utilize the availability of the fly ash resources, to generate the gas needed to 
expand the microsphere, as taught by Yamada et al., and to have a thermally stable 
binder and allow for access of the gases, as taught by Brown et al. (col. 1 lines 28-31). 
20. Claims 21 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Matthews et al. (3,838,998) in view of Matsubara et al. (2002/00041 1 1), as applied 
to claim 13 above, in view of Netting (3,888,957). Matthews et al. disclose a process for 
manufacturing microspheres, but do not disclose a drying temperature of 50°C. Netting 
teach of two drying steps where hollow spheres are dried at a temperature of about 
50°C and then further dried at a raised temperature about 400°C (col. 5 lines 30-31). 
Netting teach an example where the particle was dried at 100°C and then 300°C, which 
is interpreted to be about the claimed temperatures, according to specification disclose 
by the applicant on page 21 , [0087]. It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to utilize the drying temperatures of Netting 
in the process of Matthews et al. and Matsubara et al. in order to remove the proper 
amount of moisture, as taught by Netting. 
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21. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matthews et al. (3,838,998) in view of Matsubara et al. (2002/00041 1 1) and Veatch 
(2,978,340). Matthews et al. disclose a method for forming microspheres comprising: 

a. Providing an agglomerate precursor comprising an aluminosilicate 
component, which naturally would have a preselected size (col. 4 line 37), a 
blowing agent, and a binding agent (col. 5 lines 60-68), with water to form a 
homogenous mixture (col. 7 lines 29-44); and 

b. Drying the mixture to form agglomerate precursor (col. 7 lines 49-53); and 

c. Firing the precursor at a temperature greater than 800°C (col. 10 line 24) 
and time to activate the blowing agent to release gas, thereby forming 
microspheres with an internal void (col. 10 lines 37-45). 

Matthews et al. further disclose the firing time as very short (col. 1 lines 4-6), but does 
not disclose a specific amount of time. Veatch et al. teach a firing time of less than 20 
seconds (col. 4 lines 40-41). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to utilize the firing time of Veatch et al. in the 
process Matthews et al. in order to adequately fuse the and expand the hollow spheres. 
Furthermore, Matthews et al. fail to disclose the alkali metal oxide content of the 
microspheres. Matsubara et al. teach of microspheres with an alkali metal oxide 
content of less than 10% (abstract). It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to utilize the low alkali metal oxide content 
of Matsubara et al. in the process of Matthews et al. in order to enhance the chemical 
resistance of the microspheres, as taught by Matsubara et al. 
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Response to Arguments 

22. Applicant's arguments with respect to claim 1 , regarding the 10% alkali metal 
oxide content, have been considered but are moot in view of the new ground(s) of 
rejection. 

23. Applicant's arguments with respect to claim 1 , regarding the agglomerate, have 
been fully considered but they are not persuasive. Matthews et al. disclose the 
formation of a slurry in order form a particle, where in the particles are agglomerate 
precursors comprising of the primary component, a binder and a blowing agent. This 
process is similar to the one disclosed by the applicant ([0089]-(0092]). 

24. Applicant's arguments with respect to claim 1 , regarding the drying step, have 
been fully considered but they are not persuasive. The prilling process of Matthews et 
al. essentially dries the mixture, as can be noted by the high water content of the 
mixture before and after prilling as well as the heated tower used for prilling. Therefore, 
it is clear that Matthews et al. do disclose drying the mixture to form the agglomerate 
precursor (col. 6 line 60 to col. 8 line 20). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Queenie Dehghan whose telephone number is 
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(571)272-8209. The examiner can normally be reached on Monday through Friday 
8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven Griffin can be reached on 571-272-1 189. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information RetrievaK(PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Q Dehghan 
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